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Nonlinear Analysis of Plane Frame Structures 
with an Element Model Composed by Rigid Bars and Springs 
 
By 
Shotaro SANO, Katsushi IJIMA, Hiroyuki OBIYA, Noriaki KAWASAKI 
 
Abstract: There are many different element models that treat material nonlinearity for example fiber model, rigid 
bar model, etc. However all of these models have accuracy problems in elastic stage. This accuracy problem is 
mainly caused by errors in strain energy formulation. Our laboratory is purposing on new nonelastic element 
model composed by rigid bars and springs. The strain energy of this element in elastic stage is equal to elastic 
beam. In our research work, the nonlinear/static two-dimensional analysis is conducted on different frame 
structures by using the proposed nonlinear element. 
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??本要素は複数のバネを一要素内に配置するため、
既存の非弾性解析モデルに比べ複雑に見えるが、数
値計算の結果、非弾性挙動に幾何学的非線形までも
加えた複合非線形解析についても安定かつ速やかな
反復収束計算可能であることが判明した。 
 
 
２．本研究の解析概念 
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３．非弾性要素のひずみエネルギーの誤差 
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４．剛棒・4点バネ一体型要素 
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５．複合非線形解析アルゴリズム 
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６．２次元複合非線形解析例１（両端固定梁） 
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７．二次元複合非線形解析例２（円菅） 
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